The present study describes the cellular, cultural, and biochemical properties of 5 isolates of a bacterium from reproductive tract exudates of hamsters in a breeding colony with a clinical history of abortions and infertility. Although defined cultural and biochemical test methodologies were used to determine the phenotypic properties of this gram-negative bacillus, the organism could not be identified to either genus or species based on the descriptions of currently classified organisms in the family Pasteurellaceae or similar organisms. 7 Specimens of vaginal exudate from 5 hamsters were collected aseptically with cotton swabs and streaked onto 2 blood agar plates. One plate was incubated under aerobic and the other under anaerobic conditions. A facultative anaerobic bacterium was isolated in pure culture from 4 of the 5 specimens and was the predominant organism in the mixed culture from the other specimen. The isolates were numbered 1 to 5.
The present study describes the cellular, cultural, and biochemical properties of 5 isolates of a bacterium from reproductive tract exudates of hamsters in a breeding colony with a clinical history of abortions and infertility. Although defined cultural and biochemical test methodologies were used to determine the phenotypic properties of this gram-negative bacillus, the organism could not be identified to either genus or species based on the descriptions of currently classified organisms in the family Pasteurellaceae or similar organisms. 7 Specimens of vaginal exudate from 5 hamsters were collected aseptically with cotton swabs and streaked onto 2 blood agar plates. One plate was incubated under aerobic and the other under anaerobic conditions. A facultative anaerobic bacterium was isolated in pure culture from 4 of the 5 specimens and was the predominant organism in the mixed culture from the other specimen. The isolates were numbered 1 to 5.
To determine their cultural characteristics, each isolate was inoculated on 3 blood agar plates, 3 blood agar plates with a paper disk impregnated with factors X (hemin) and V (NAD) a placed on the surface of the agar, and 1 MacConkey agar plate. Two blood agar plates with and without factors V and X were incubated in air at 37 C, in air with 10% carbon dioxide at 37 C, and anaerobically in an atmosphere of 80% nitrogen, 10% hydrogen, and 10% carbon dioxide at 37 C. The MacConkey agar plates were incubated in air with 10% carbon dioxide at 37 C. The ability to grow and the colonial characteristics of each isolate were recorded after 2 days incubation. To compare growth rates on blood agar when incubated under different atmospheric conditions, the isolates were evaluated daily for 5 days and subjectively scored as no growth, fair growth, and good growth. All isolates exhibited their best growth on blood agar when incubated in air with 10% carbon dioxide but only fair growth when incubated in air or under anaerobic conditions. The addition of factors V and X to the blood agar plates did not enhance their growth. After 2 days incubation in air with 10% carbon dioxide, the colonies were raised, translucent, 1-2 mm in diameter, and nonhemolytic. On further incubation, the colonies gradually increased to 4-5 mm in diameter. All isolates failed to produce visible growth on MacConkey agar.
The Gram reaction and cellular morphology of each isolate were determined using smears from blood agar plates that had been incubated in air with 10% carbon dioxide at 37 C From the Department of Veterinary Pathobiology, College of Veterinary Medicine, Texas A&M University, College Station, TX 77843-4467. for 2 days. The motility of each isolate was determined, using a soft agar (0.4% agar) motility medium with tetrazolium salts. 4, 5 The motility media were inoculated from blood agar plates then incubated in air with 10% carbon dioxide at 37 C for 2 days. All isolates were nonmotile, pleomorphic gramnegative bacilli.
Colonies from blood agar plates incubated in air with 10% carbon dioxide at 37 C for 2 days were used to conduct the catalase and oxidase tests. Reagents for the catalase tests and oxidase tests were 3% H 2 O 2 and a 1% solution of tetramethylp-phenylenediamine dihydrochloride, respectively. 4 The oxidase reactions were scored as negative (no color change within 2 minutes), strong positive (color change occurred within 15 seconds), and weak positive (color change occurred from 16 seconds to 2 minutes). All isolates were catalase negative and had weak positive oxidase reactions.
The anaerobic blood agar-disk method was used to detect nitrate reductase. 2, 4, 5 Each isolate was streaked on a blood agar plate, and a paper disk impregnated with a 0.4% KNO 3 solution was placed on a heavily streaked area. The plates were incubated anaerobically at 37 C for 48 hours, then reagents A and B (N,N-dimethyl-naphthylamine and sulfanilic acid) were applied to the paper disk. To determine if nitrate was reduced beyond nitrite, zinc dust was added to the reagent-treated disk. All isolates failed to reduce nitrate.
Acid production from various monosaccharides, disaccharides, glucosides, and polyhedral alcohols was determined using a 1% substrate in a phenol red broth base. 4, 5 Each broth tube (5 ml of medium) was inoculated with 0.1 ml of a dense suspension (approximately 10 10 cells/ml) of the test organism in a phenol red broth base without carbohydrate (pH 7.4). The basal broths were inoculated from blood agar plates that had been incubated in air with 10% carbon dioxide at 37 C for 2 days. Uninoculated basal broths served as controls. For 5 days, each tube was observed for a color change (red to orange to yellow), and a l-ml aliquot was tested for pH with a pH meter. A pH of ≤ 6.50 was established as a positive reaction and a pH of > 6.50 as a negative reaction. All isolates produced acid but no gas from glucose; were positive for lactose and sucrose; were negative for adonitol, arabinose, galactose, mannitol, and rhamnose; and varied in their reactions to inositol, melibiose, salicin, Sorbitol, and trehalose. Based on their carbohydrate utilization profiles, the 5 isolates represented 3 biotypes (Table 1) .
Moeller's decarboxylase broth medium with either 1% arginine, 1% lysine, and 1% ornithine was used to detect arginine dihydrolase, lysine decarboxylase, and omithine decarboxylase, respectively. 4, 5 The media were inoculated heavily from blood agar plates that had been incubated in air with 10% carbon dioxide at 37 C for 2 days. Uninoculated Results of aerobic acid production from carbohydrates aminopeptidase, trypsin, chymotrypsin, acid phosphatase, Table 1 .
of the 3 biotypes of a capnophilic gram-negative bacterium from phosphohydrolase, alpha-galactosidase, beta-glucuronidase, hamsters.
alpha-mannosidase, and alpha-fucosidase, whereas all isolates produced trace amounts of leucine aminopeptidase and 2 isolates (numbers 2 and 3) produced trace amounts of betaglucosidase. All isolates had strong positive reactions for betagalactosidase and N-acetyl-beta-glucosaminidase, whereas 3 isolates (numbers 1, 3, and 5) had weak positive reactions for alpha-glucosidase and 2 isolates (numbers 2 and 4) had strong positive reactions.
The capnophilic gram-negative bacterium characterized in the present study could not be identified to either genus or species based on the descriptions of currently classified bacteria in the division Gracilicutes. 7 The cellular and cultural characteristics of the bacterium were similar to those of various organisms in the family Pasteurellaceae; however, the biochemical characteristics did not fit established taxonomic criteria for species in the genera Actinobacillus, Haemophilus, or Pasteurella. 1, 3, 6 Although these studies suggest that the bacterium represents a new species, additional biochemical, antigenic, and genetic evidence will be required to determine its relationship among other members of the family Pasteurellaceae.
Sources and manufacturers
a. BBL Microbiology Systems, Becton Dickinson and Co., Cockeysville, MD. b. API ZYM system, Analytab Products, Plainsview, NY. pH indicator. All isolates failed to utilize arginine, lysine, or omithine.
The anaerobic agar-disk method was used to detect indole production from tryptophane. 2 The blood agar plates were streaked with the organisms, and a paper disk was placed on the agar surface. The plates were incubated anaerobically at 37 C for 2 days, and a 1% solution of p-dimethylaminocinnamaldehyde was applied to the disk. All isolates failed to produce indole.
The 5 isolates were evaluated for enzyme activities of 19 substrates using a commercial semiquantitative enzyme system b as described by the manufacturer. The reactions were compared to the manufacturer's interpretation scheme and graded as follows: 0, no color change; trace, ≤ 5 nanomoles (nmol); 1, 5 nmol; 2, 10 nmol, 3, 20 nmol; 4, 30 nmol; and 5, ≥ 40 nmol. Both grade 0 and trace reactions, which produced only slight color changes, were scored as negative reactions; grade 1 as weak positive reactions; and grades 2-5 as moderate to strong positive reactions. All isolates were negative for alkaline phosphatase, esterase (C4), esterase lipase (US), lipase (C14), valine aminopeptidase, cystine
